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1. Introduction 
GPS	measurements	–	 a	modern	 satellite	 technology	–	became	 increasingly	popular	 in	
various	 applications.	 They	may	 be	 used,	 for	 example,	 for	monitoring	 [1],	 displacements	
analyses	and	displacements	prognoses	of	mine	shafts	towers.	Such	prognoses	might	prove	
to	be	 important	 in	 safety	 systems,	 thanks	 to	 the	possibility	 to	 inform	 the	miners	working	
underground	 about	 a	 potentially	 hazardous	 state.	One	 of	 the	 tools	 used	 for	 displacement	













2. Artificial neural network







































sampling	 time	was	 1	minute,	 because	 the	 prognosis	was	 a	 short-term	prognosis	 and	was	
supposed	to	foresee	an	instantaneous	value	of	the	displacement	in	the	chosen	X	direction	to	
be	read	by	the	GPS	device	one	minute	later.
The	data	chosen	 for	 the	artificial	neural	network	 training	comprised	 the	 instantaneous	





































axis	 corresponds	 to	 the	 neural	 network	 training	 performance	 function	 values.	 The	 mean	
square	error	(mse)	was	chosen	as	the	neural	network	training	performance	function.	On	the	
abscissa	 axis	 there	 are	 neural	 networks	 training	 epochs	marked.	The	best	 neural	 network	
























4. Conclusions and future development of the proposed GPS+ANN method




The	 authors	 used	 a	 focused	 time-delay	 neural	 network	 (FTDNN)	 structure	 type.	






imported	 from	 the	GPS	device	 in	 other	 directions	 (north,	 east,	 vertical).	Another	 path	 of	
development	is	to	extend	the	neural	network	prognosing	possibilities	by	adding	the	ability	
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